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Abstract
Background—Expanding HIV testing is important among individuals at increased risk for
sexual HIV transmission in China, but little is known about prior HIV testing experiences among
sexually transmitted disease (STD) patients.
Methods—This cross-sectional study of 1792 outpatients from six public sexually transmitted
disease (STD) clinics in Guangdong Province recorded detailed information about ever having
been tested for HIV infection in addition to socio-demographic variables, health seeking, clinical
STD history, and HIV stigma using a validated survey instrument.
Results—456 (25.4%) of the STD patients in this sample had ever been tested for HIV infection.
STD patients who were male, had higher income, more education, were at City A and City C,
received STD services at public facilities, had used intravenous drugs, and had a history of an STD
were more likely to ever receive an HIV test in multivariate analysis. Low perceived HIV risk was
the most common reason for not receiving an HIV test. Only 7.7% of the sample reported fear of
discrimination or loss of face as influencing their lack of HIV testing.
Conclusion—Incomplete prior HIV screening among STD patients in China suggests the need
for broadening HIV testing opportunities at STD clinics and similar clinical settings attended by
those with increased sexual risk.
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Over three-quarters of new HIV infections in China during 2009 were estimated to be from
sexual transmission.1 However, over half of those living with HIV do not know their
serostatus1 and low levels of HIV test uptake have been noted among many Chinese with
increased sexual risk.2 In response to the need to scale up routine HIV testing in China, the
government established free HIV VCT testing sites and piloted HIV provider-initiated
testing and counseling (PITC).3 But VCT sites have not been successful in expanding HIV
test uptake, averaging two tests per day per site.4 One operational research study in China
found that less than 20% of general hospital patients accepted an HIV test, with test uptake
at STD clinics in general hospitals particularly low.5 Similar problems with HIV VCT
uptake have been noted in national sex worker sentinel surveillance data 6 and qualitative
research.7 Routine HIV screening among groups at increased risk for sexual HIV
transmission in China has remained elusive.
There are several potential explanations for low HIV test uptake among high risk individuals
in China. Failure of high risk individuals to reach clinics with HIV test capacity and failure
to receive testing at clinics with capacity are two separate reasons for the low HIV test
uptake. A number of research studies in China have shown that high risk individuals may
not directly seek care at public clinics,8, 9 complicating routine HIV screening programs. In
addition, other work has revealed high perceived HIV stigma at public clinics in China10–13
which could serve to discourage high risk individuals from disclosing HIV risk behaviors
and receiving appropriate screening. Understanding why individuals at increased risk of
sexually transmitted HIV infection never receive HIV testing is critical for expanding
routine testing programs.
Especially in light of China’s expanding sexually transmitted HIV epidemic, further
understanding HIV testing at public STD services is essential for expanding HIV testing
services. There have been no studies assessing HIV stigma among Chinese STD clinic
patients. Understanding HIV stigma at STD clinics is particularly important because these
sites consistently serve individuals at increased risk for HIV and other STDs. South China
has recently had an increase in reported syphilis14 and sexually transmitted HIV infection
cases.15, 16 The major goal of this study was to analyze predictors of ever having HIV
testing among STD patients in Guangdong China and the secondary goal was to examine
reasons for not HIV testing including stigma.
Methods
Study Participants
The Plum Blossom Project started in 2009 in the urban coastal region of Guangdong
Province. The project worked alongside provincial, national, and international projects
focused on increasing routine syphilis/HIV testing at public STD clinics in selected
Guangdong cities. Details of the Plum Blossom Project have been described elsewhere.17, 18
Briefly, public STD clinics in four cities of the Pearl River Delta region of Guangdong
Province were selected using a probability proportional-to-size sampling method.19 Cities A
and C were larger (greater than five million residents) and had more local HIV programs
compared to Cities B and D. Administrative data were used to estimate the number of public
STD patients evaluated per day at each site. Each STD clinic evaluated approximately five
to ten STD patients per day.
Survey Development
A written survey for public STD outpatients was field tested among 12 patients in one of the
cities. The survey had 58 items, with most items coming from the China Family Health and
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Life Survey, a population-representative study of sexual behaviors in China.20 The survey
included domains on sociodemographic information and HIV risk, HIV/syphilis test refusal,
sexual health seeking, and HIV stigma.
All socio-demographic and HIV risk behavior items came from the China Family Health and
Life Survey.20 Participants were asked about whether they were alone or accompanied to the
STD clinic during the current visit. Reasons for refusing HIV and syphilis testing in the past
were developed based on qualitative field testing, with the most common reasons for refusal
including the following seven responses: “I don’t have risk factors,” “I don’t have time,”
“Follow-up plan or next steps unclear,” “I don’t have the money,” “Fear of loss of face or
discrimination,” “Fear of loss of confidentiality.” The additional category of “Doubt the test
results” was added based on input from local STD physicians. Participants were allowed to
check more than one reason.
Sexual health seeking items focused on seeking STD treatment. Sexual health seeking items
were developed based on a formative qualitative analysis of discussions with local public
STD doctors, private STD doctors, and STD clinic managers.18 Health seeking items
included prior experience of seeking STD treatment in clinics, preferred STD treatment
clinic, and reason for choosing preferred clinic. Those seeking sexual health services can
obtain services at a number of sites. Potential responses to sexual health seeking questions
included public STD clinic, public gynecological clinic, public urology clinic, private clinic,
pharmacy, or not seeking treatment.
HIV stigma questions included seven items assessing perceived HIV stigma that have been
validated in China before (Cronbach’s alpha = 0.79).21 These items included statements
about individuals with HIV and asked participants to respond marking a Likert scale with
four options: 1) strongly disagree; 2) disagree; 3) agree; 4) strongly agree. Surveys were
self-administered and checked by a trained research assistant for completeness.
Study Procedure
From September 2009 until January 2010, potential study subjects were recruited by
physicians and nurses at selected STD clinics. All STD patients older than 17 years old were
eligible for participation, regardless of their interest in receiving syphilis or HIV testing.
Potential participants were referred to a separate, quiet room to speak with a research
assistant about joining the study. Participation in the survey was voluntary and no incentives
were given to patients to participate in the study. Those who agreed to participate in the
study were given STD/HIV counseling after providing verbal informed consent to a trained
research assistant. STD patients were offered testing and then entered the study. All patients
received medical care for STD/HIV according to national guidelines.
Ethical Review
This research protocol was approved by the Medical Ethics Committee of Chinese Academy
of Medical Sciences Institute of Dermatology (Nanjing, China), the University of North
Carolina Institutional Review Board (Chapel Hill, USA), and the Partners Committee on
Human Subjects Research (Boston, USA).
Analysis Plan
The primary outcome of the study was ever receiving an HIV test as a dichotomous
outcome. Missing values for all variables accounted for less than 5% of this outcome with
the exception of the variable focused on income that elicited 10% missing.. Predictor
variables were dichotomized except for city which was retained as four separate categories.
A single dichotomous health seeking variable was created by combining responses focused
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on history of health seeking and responses on preferred clinic system (private versus public).
Occupation was dichotomized into entertainment and non-entertainment based on earlier
work supporting higher sexual risk at entertainment establishments.22 Bivariate relationships
were analyzed and unadjusted odds ratios with 95% confidence intervals were reported. A
multivariate logistic regression model was developed by taking all bivariate relationships
found to be associated with HIV testing with p < 0.05. Although there was some clustering
of observations at the city-level, city-level variance accounted for 3.7% of the total variance
so generalized estimating equations or multi-level modeling were not used.
Results
A total of 2061 STD patients were approached and 1792 (86.9%) of STD patients completed
the survey. A more detailed analysis of those who refused to participate is described
elsewhere.19 Four cities were represented with between 336–628 respondents each (Table
1). The mean age of respondents was 33.1 years old with 1163 (65.0%) men (Table 1). Most
STD patients were married, had an income of less than $3700 USD per year, had high
school or less education, were local residents for greater than one year, were employed in
non-entertainment industries, and were unaccompanied to the STD clinic. HIV risk
behaviors are reported in Table 2. 721 (40.3%) of respondents reported having a history of a
sexually transmitted infection.
A total of 456 (25.4%) STD patients had received an HIV test in the past and 484 (27.0%)
STD patients received a syphilis test in the past. Among those who received at least one test
during the visit, 369 (76.9%) received both syphilis and HIV testing, 111 (23.1%) received
only syphilis testing, and 82 (17.1%) received only HIV testing. 652 (50.2%) of respondents
reported that they had not received an HIV test because they did not think they had HIV risk
factors; other factors are listed in Table 3. Only 100 (7.7%) of those who had not received
HIV testing reported that discrimination or loss of face was a concern. 118 (6.6%) reported
more than one reason and no reason was marked for 36 (2.0%) of participants.
Bivariate analyses identified factors associated with ever having received an HIV test.
Among socio-demographic variables, being male, annual income greater than $3700 USD,
education greater than high school, and working in entertainment were associated with HIV
testing (Table 1). Among sexual health seeking and other behaviors, receiving STD
treatment from a public clinic, having a history of an STD, and having a history of
intravenous drug use were all associated with HIV testing (Table 2). Multivariate analysis
identified the following factors associated with HIV testing: being male, annual income
greater than $3700 USD, education greater than high school, receiving STD treatment from
a public clinic, working in entertainment, attending an STD clinic in City A and City C,
having a history of an STD, and having a history of intravenous drug use (Table 4).
Sexual health seeking and other behaviors were recorded in greater detail. 1670 (93.7%) of
respondents reported attending a public clinic in the past for STDs and 113 (6.3%) of
respondents had seen a private physician in the past for STD treatment (Table 2). The most
commonly preferred clinic was public STD clinic (1701, 94.9%) followed by obstetrics/
gynecology (38, 2.1%) and urology (16, 0.9%). Factors identified with choosing the
preferred STD clinic included doctor trust (918, 51.2%), doctor training (811, 45.3%),
service quality (387, 21.6%), price (292, 16.3%), clinic location (201, 11.2%), and nurse/
administration trust (168, 9.4%). HIV risk behaviors are presented in Table 2.
Within the HIV stigma domain, 69–94% of participants disagreed with various
discriminatory statements about people with HIV infection (Table 5). Five of the seven
stigma measures were not associated with ever HIV testing. Among the two stigma
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measures that were significantly related to ever HIV testing, one item suggested greater
stigma among those who received HIV testing (children schooling item) and one item
suggested greater stigma among those who did not receive HIV testing (employment item).
Two items assessed STD patients’ responses to punishment of sex workers and clients
respectively. 1182 (66.0%) of respondents thought that current sex worker punishments
were too severe and 1158 (64.6%) thought that current client punishments were too severe.
Discussion
Responding to China’s sexually transmitted HIV and syphilis epidemics are critical public
health priorities. Early HIV diagnosis and entry to care in low-income nations are associated
with improved prognosis and survival, increasing the importance of HIV testing.23, 24 Yet
there have been few studies analyzing HIV testing in Chinese clinical settings that routinely
serve individuals with higher sexual risk such as STD clinics. The large number of STD
patients (74.6%) who had never received an HIV test in the past highlights a major missed
opportunity for HIV case identification and entry into care.
Our finding that only one-quarter of STD patients had been tested for HIV is similar to other
research from public STD clinics in China.25 Approximately one-half of STD patients did
not believe they had HIV risk factors, despite 40% reporting a previous STD and an
increasing burden of HIV in the region.15 This trend towards low perceived risk may be
related to misperceptions about HIV transmission, as other Chinese research has
suggested.26
Correlates of HIV testing largely tracked along with one’s sexual risk, with greater sexual
risk associated with a higher likelihood of being tested for HIV. This extends previous
research outside of clinics showing that those with higher sexual risk27, 28 are more likely to
receive HIV testing. This is the first study to find that those with higher education and
higher income at STD clinics are more likely to be tested for HIV infection. While other
studies have found a relationship between high income and increased sexual risk in
China,20, 29 these investigations did not assess HIV testing. In addition, seeking testing at
public versus private STD clinics has not been assessed in previous HIV testing
research.27, 28
This study found higher levels of HIV test uptake in the two larger cities (A and C) that had
more ongoing HIV programs. China’s response to the HIV epidemic has been far-reaching,
but this data suggest that smaller cities in China may have fewer HIV testing programs and
related opportunities for routine HIV testing. Our study did not include a sufficient number
of cities to investigate city-level determinants of HIV testing, but differences in HIV testing
programs, routine HIV testing guidelines, and the involvement of local public health
officials may partly explain these difference in HIV testing. Extending HIV testing programs
into smaller cities in China will be important for the success of clinic-based testing efforts.
More operational and policy research may help to elucidate how some cities have been more
successful than others in achieving widespread HIV testing.
Fear of discrimination and loss of face was infrequently reported as a reason to refuse HIV
testing at STD clinics. In addition to the HIV stigma measures consistent with minimal HIV-
specific stigma, this trend suggests that perceived HIV stigma is unlikely a major contributor
to low HIV testing at public STD clinics. This is surprising given the literature on HIV
stigma among health care workers,12, 13 high risk groups,21 and the general population30 in
China. As demonstrated in divergent STI patient responses to the HIV stigma items, HIV
stigma may influence testing in two counterbalancing ways. Having greater perceived HIV
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stigma could encourage high risk individuals to seek care and know their serostatus or avoid
clinics and other HIV testing sites.
Our study has several limitations. First, our study only sampled urban STD patients in a
more developed region of China and may not be generalized to other Chinese contexts. At
the same time, these urban coastal regions also have had the most prominent increases in
syphilis and sexually transmitted HIV in China.31 Second, the study included only self-
reported HIV testing behaviors and may be subject to reporting bias. Third, this data is
cross-sectional and cannot draw conclusions about how perceptions of behaviors and HIV
testing change over time. Finally, our stigma assessment focused on perceptions of HIV-
infected individuals and not HIV testing, so would not capture all elements related to how
stigma influences HIV testing.
Expanding HIV testing in China is a critical public health priority. Comprehensive HIV
treatment and care programs organized by the Chinese government demonstrate high-level
commitment to HIV control. Promising pilot programs integrating HIV testing at STD
clinics have been implemented in the US32 and Europe.33 As China’s HIV epidemic
increasingly involves sexual transmission, HIV testing at STD clinics and other locations
where high-risk individuals seek sexual health services is important. This analysis of HIV
testing at public STD clinics shows an untapped opportunity for expanding provider-
initiated HIV testing. Further operational research is necessary to show how HIV testing can
be scaled up among individuals at increased risk for sexually transmitted HIV infection.
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Table 1
Socio-demographic characteristics associated with having prior HIV testing(N = 1792).
Variable N (%) Tested for HIV (%) Unadjusted OR (95% CI)
Overall 1792 (100%) 456 (25.4%)
Age >40 years old 412 (23.0) 100 (24.6) -
≤40 years old 1380 (77.0) 356 (26.1) 1.07 (0.83–1.40)
Sex Female 626 (35.0) 136 (22.0) -
Male 1163 (65.0) 320 (27.9) 1.38 (1.10–1.73)a
Marital Status Unmarried 663 (38.2) 167 (25.4) -
Married 1075 (61.9) 227 (26.1) 1.04 (0.83–1.30)
Annual Income ≤ 3700 USD 934 (57.7) 199 (21.5) -
>3700 USD 686 (42.4) 224 (33.0) 1.80 (1.44–2.25)
Education completed ≤ High school 1254 (71.1) 285 (22.9) -
> High school 510 (28.9) 164 (32.6) 1.62 (1.30–2.04)
City City D 336 (18.8) 54 (16.1) -
City B 461 (25.7) 107 (23.3) 1.59 (1.10–2.28)
City C 628 (35.0) 176 (28.5) 2.08 (1.48–2.93)
City A 367 (20.5) 119 (33.1) 2.58 (1.79–3.71)
Local Resident < 1 year 226 (13.4) 55 (24.6) -
≥ 1 year 1461 (86.6) 376 (25.1) 1.08 (0.78–1.49)
Occupation Non-entertainment 1696 (96.0) 429 (25.6) -
Entertainment 70 (4.0) 25 (36.2) 1.66 (1.10–2.74)
Accompanied at STD clinic Accompanied 492 (28.2) 115 (23.8) -
Unaccompanied 1254 (71.8) 335 (27.0) 1.18 (0.93–1.51)
a
Significant results in bold.
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Table 2
Sexual health behaviors and HIV risk behaviors associated with prior HIV testing (N = 1792).
Variable N (%) Tested for HIV (%) Unadjusted OR (95% CI)
STD treatment historya Private clinic 113 (6.3) 18 (15.9) -
Public clinic 1670 (93.7) 435 (26.4) 1.88 (1.13–3.16)b
Ever had STD No 1071 (59.8) 204 (19.3) -
Yes 721 (40.3) 252 (35.2) 2.28 (1.83–2.83)
Condom use at last sex No 1087 (63.2) 276 (25.6) -
Yes 633 (36.8) 167 (26.6) 1.05 (0.84–1.32)
Ever had commercial sex No 1204 (71.0) 294 (24.6) -
Yes 492 (29.0) 137 (28.1) 1.19 (0.94–1.51)
Ever had IDUc use No 1759 (99.3) 440 (25.2) -
Yes 13 (0.7) 10 (76.9) 9.87 (2.70–36.03)
MSMd behaviors No 1209 (98.6) 329 (27.6) -
Yes 17 (1.4) 8 (47.1) 2.3 (0.90–6.10)
a
History of seeking STD treatment at only private clinics compared to public clinics.
b
Significant results in bold.
c
IDU – intravenous drug use
d
MSM – men who have sex with men.
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Table 3
Patient-reported reasons for no prior HIV testing and no prior syphilis testing (N = 1298 for HIV, N = 1283
for syphilis).a
Reason not HIV testing (%) Reason for not syphilis testing (%)
I don’t have risk factors 652 (50.2) 794 (61.9)
I don’t have time 315 (24.3) 272 (21.2)
Follow-up plan or next steps unclear 203 (15.6) 149 (11.6)
I don’t have the money 122 (9.4) 112 (8.7)
Fear loss of face, discrimination 100 (7.7) 71 (5.5)
Fear loss of confidentiality 23 (1.8) 0
Doubt the test results 25 (1.9) 10 (0.8)
a
Participants could list more than one reason and so the percentages do not add up to 100%.
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Table 4
Multivariate model predicting ever HIV tested among STD patients.
Variable p-value Adjusted OR 95% CI
Male sex 0.0246 1.36 1.04–1.79
Annual income greater than $3700 USD 0.0121 1.41 1.08–1.85
Education greater than high school 0.0084 1.48 1.11–1.98
City A 0.0229 1.63 1.07–2.48
City B 0.6021 1.12 0.74–1.68
City C 0.0018 1.82 1.25–2.65
Employed in entertainment 0.0448 1.78 1.01–3.10
Received STD treatment from a public clinic 0.0029 2.32 1.33–4.05
History of STD <.0001 2.67 2.08–3.43
History of intravenous drug use 0.0048 10.90 2.08–57.23
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Table 5






HIV infected people should be ostracized by their spouse and family
members.
Agree 344 (19.2) 91 (26.6) -
Disagree 1440 (80.4) 363 (25.5) 0.95 (0.72–1.23)
HIV infected people should lose their friends if they knew their HIV
status.
Agree 566 (31.6) 134 (24.0) -
Disagree 1216 (67.9) 321 (27.0) 1.12 (0.92–1.46)
HIV infected people should be forced to leave their villages. Agree 329 (18.4) 76 (23.3) -
Disagree 1454 (81.1) 378 (26.3) 1.17 (0.88–1.56)
HIV infected people’s family should not care for them Agree 284 (15.9) 83 (29.4) -
Disagree 1493 (83.3) 370 (25.1) 0.61 (0.61–1.06)
No one should be willing to take care of their children when HIV
infected people die from AIDS
Agree 125 (7.0) 35 (28.7) -
Disagree 1641 (91.6) 416 (25.6) 0.86 (0.57–1.28)
Children should not go to school because their parents are infected
with HIV
Agree 109 (6.1) 38 (35.2) -
Disagree 1670 (93.2) 416 (25.2) 0.62 (0.41–0.94)a
HIV infected people should not have the same rights to education and
employment as others
Agree 426 (23.8) 90 (21.2) -
Disagree 1341 (74.8\) 363 (27.4) 1.40 (1.08–1.83)
a
Significant results in bold.
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